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Network connection 



The invention relates to a network connection comprising at least two wires 
for electrically connecting network users" in a network. 

Known network connections are constructed in such a way that they are 
suitable for data transmission through the two wires of the network connection. This has the 
drawback that both terminals of an energy power supply for the network users are to be 
realized via separate electric connections. 



It is an object of the invention to provide a ne twork connect ion which is 
suitable-forb^h^atatransmission and energy transfer. ~~ ~~^> 

According"tcTtHe"irivention, this object is solved in that the network connection 
has a symmetrical structure and the two wires are twisted, in that the wires are mutually 
insulated to such an extent that they are suitable for a symmetrical, differential data 7jJ^^ 
transmission, and in that the two wires have the same electrical resistance and jointly have a 
cross-section which is suitable for energy transfer from a terminal of a voltage source to 
network users via both wires. ^ y 

In this network connection, data can be transmitted through the two wires. 
Moreover, the energy transfer can jointly take place through the two wires in that a terminal 
of a voltage source is coupled to the two wires so that energy transfer to the network users 
can take place through these wires. 

For the energy transfer, the two wires jointly have such a cross-section that 
they are suitable for the currents flowing in response to the energy transfer. 

The data transmission is advantageously realized symmetrically and 
differentially. To this end, the two wires are mutually insulated. This insulation should only 
be sufficient for the relatively low data transmission voltages. It should particularly not be 
suitable for relatively, high voltages of a power supply for the network users, because only 
one pole of a voltage source is jointly coupled through the two wires. 

Moreover, the two wires have the same electrical resistance in order that the 
symmetrical differential data transmission through the two wires has the same resistance. 
Moreover, the data transmission is thus not disturbed by the potential jumps which may occur 
as a result of the energy transfer. 
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The network connection has a symmetrical construction. This results in a high 
attenuation of disturbances of the. power supply lines, which is achieved via a cancelling 
means ("Ausloschung"). 

To achieve a satisfactory decoupling with respect to external electric and 
5 magnetic fields, the two wires are advantageously twisted. This results in an improved 

mutual magnetic coupling of the two wires, which contributes to the signal-to-noise ratio of 
the data transmission. 

Since the load current for the energy supply is jointly passed through the two 
wires of the network connection, it is not desirable to use additional copper for this purpose. 
10 The overall cross-section of the two wires must only be chosen to be as large as the cross- 
section of a wire of a separate cable connection for the energy transfer. 

For the insulation between the two wires, a thin, inexpensive insulation is 
yp admissible because, on the one hand, only the low data transmission voltages are to be 

m 

jVj insulated and, on the other hand, only the communication rather than the energy supply drops 

*\T 15 out, even in the case of a failing insulation. 

UJ As described in an embodiment as defined in claim 2, only one of the wires 

7* may be provided with an insulation for this purpose. 



- — fiim i l l ir i i r. ii li ' t ti n ii i i n l i r Hh ii im! in .i ir lnt i vrly n im p le mnnn ar, n lnrqnrr 

coating, a synth e tic material coating or a tubing may be provided as insulations^ as de scribed 



20 in further embodiments of tho invention . 



When stranded wires are used, they can be advantageously insulated by means 



of a cladding-agone of the^stranded wires or by means of an insulation between the two 
stranded (\yii?es( as described in atfurther embodiment of the invention as defined in claim 6. 

\The networkxonnection according to the invention may also be in a double 
25 form, as del^e^n claim IjA. polejfor the energy supply is then coupled via one of the 

network conne^tiQj^^ may be realized in a redundant form through the 

two network connections sojhat the transmission reliability is enhanced. 

To simplify a contact of the network connection, for example, to a network 
coupler, the outer insulation and the twisting of the wires may be advantageously formed as 
30 defined in claim 8. 

The network connection according to the invention can be advantageously 
used in vehicles in which a pole for the power supply is coupled via the chassis of the 
vehicle. Then,' both the data transmission and the power supply for the other pole can take 
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place via the network connection according to the invention. An additional cable connection 
with two wires for the power supply can then be dispensed with. 

These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 
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^ In tho drawinga t- 

Fig. 1 shows a network comprising a plurality of network users, among which 
a network connection according to the invention is established, 

Fig. 2 is a cross-section through a first embodiment of a network connection 
according to the invention, in which only one wire is insulated, 

Fig. 3 is a cross-section through a second embodiment of a network 
connection according to the invention, in which both wires are provided with a thin lacquer 
coating, and 

— - Fig. 4 is 'a c r oss-sec t i o n through a third embodiment of a network com reetioir" 



accordi ftg to the inveuliuiiriii-whicli th o wires arc formc d-as-stranded-wires^ 




Fig. 1 shows a network connection according to the invention, with two wires 
1 and 2. The network connection has a star-shaped configuration and interconnects a plurality 
of network users 3, 4, 5 and 6. A further network user 7 is provided which is coupled to a 
terminal of a voltage source Ub and couples this terminal into the two wires 1 and 2 of the 
network connection. 

Via network couplers 8, the network users 3, 4, 5 and 6 are capable of 
coupling out the required energy symmetrically from the two wires 1 and 2 of the network 
connection. Furthermore, the network users 3, 4, 5 and 6 transmit data via the two wires 1 
and 2 of the network connection according to the invention, which is coupled in and coupled 
out via the network couplers and is formed in such a way that the data are transmitted 
symmetrically and differentially through the two wires 1 and 2. 

The other terminal of the voltage source Ub may be connected, for example, to 
the chassis of the vehicle comprising the network users 3 to 7. 

The circuit diagram shown in Fig. 1 illustrates that an additional cable 
connection with two wires for the transfer of energy may be dispensed with in the network 
connection according to the invention. One terminal for the power supply is coupled via the 
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two wires 1 and 2 of the network connection according to the invention, and the other 
terminal is coupled via the chassis of the vehicle. 

Due t o th e-s pecific o e nsUmliuu uf the t wo - wires 1 and 2 OT Bie neEfegi 

connection according to the invention, which will bejurthej^descril^^ these 
wires 1 and 2 are alsoj>iiniiltaeeoa§^ for a symmetrical, differential data 

rsGion. - 

This is particularly achieved in that the two wires 1 and 2 are symmetrical and 
the energy is transferred symmetrically through the two wires. Disturbances caused by the 
energy transfer thus do not affect the data transmission, because the differential, symmetrical 
transmission cancels the disturbances during the evaluation of the data transmission. 

The two wires 1 and 2 are mutually twisted so as to achieve a satisfactory 
decoupling from external electric magnetic fields. Moreover, the magnetic coupling between 
the two wires is thereby improved. 

Thn mntnnl insulat ion of the t wo wir e s mny he relativ el y simplea nd th\ p — 

because this insulation should only insulatejhejsilatiwlyi^w ssion voltages. 

Since a pole fordie^oweF-sup^y^jointly coupled through the two wires, these relatively 
- currents or voltages do not require insulations betwe e n th e wires. — 

Fig. 2 is a cross-section through a first embodiment 1 1 of a network 
connection according to the invention, with two wires 1 and 2. The two wires have the same 
cross-section and are electrically constructed in such a way that they have the same 
resistance. 

In the embodiment shown in Fig. 2, only one of the wires, namely the , wvr g 

is provided with a thin outer insulation 13. This insulation 13 ma^Jje > JjOP^*arfiple, an 
insulating tubing or a lacquer coating I JQii£jiistttet^^ only be formed in suchji^ 

JTTHe^opposite data transmission voltages occurring in the two wires 
~whirff v olt a ges - are , however , relati -v ely small. »\ 
Furthermore, a joint outer insulation 16 is provided. 
The two wires 1 and 2 are mutually twisted in a way which is not further 
shown in Fig. 2. 

To make optically optimal connection points, for example, for network 
couplers or the like visible in the network connection, the outer insulation 16 may be 
advantageously formed in such a way that the position of the two wires 1 and 2 in the 
network connection is visible, i.e. the twisting is recognizable from the exterior. Moreover, 



way that it is adg£ 
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the twisting of the two wires may be advantageously interrupted so as to provide optimal 
connection points on the two wires 1 and 2. 

The cross-section through the first embodiment of the network connection 
according to the invention, as shown in Fig. 2, illustrates that both a data transmission and a 
terminal for a voltage source can be established via a network connection which is actually 
built up in a relatively simple manner, in which even the mutual insulation of the wires may 
be relatively simple. 

This is also shown by a second embodiment shown also in a cross-section in 
Fig. 3 of a network connection according to the invention which also comprises two wires 1 
and 2. However, in the second embodiment shown in Fig. 3, both wires 1 and 2 are provided 
with a thin outer insulation 21 and 22, respectively. For example, a thin lacquer coating 
which can be provided in a relatively easy way is sufficient for this purpose. Basically, this 
insulation may also consist of a synthetic material coating. It is alternatively possible to slide, 
for example, thin tubings on one or both wires 1 and 2. 

The complet e n e twork connection is suriuuiided by an uule i insulaiiuii 21/ 

Fig. 4 also shows, in a cross-section, an embodiment of a network connection 
according to the invention, in which the two wires 1 and 2 are constituted by stranded wires 
32 and 33.^-— 

fa-Pt g ^ 4A, the stranded wires 32 and 33 are mutually separated and insula tggb 

by means of an insulation 34. The complete stranded wires^32-and-33^fe^mbedded in an 
insulation 35 so that they cannot moygjaithnrespec^ each other, and the insulation 34 
ensures a safejn§ulatkHTofthe two stranded wires 32 and 33 forming part of the two wires 1 

Fig. 4B is similar to Fig. 4A, showing wires 1 and 2 constituted by stranded 
wires 32 and 33. However, in this case, not only an insulation 34 as in Fig. 4A is provided 
but also a cladding for one of the stranded wires. In the embodiment shown in Fig. 4B, the 
stranded wires 33 of the second wire 2 are completely insulated from the exterior by this 
cladding 36. Here again, the two stranded wires 32 and 33 are embedded in an outer 
insulation 35. 

All embodiments shown in the Figures show that the network connection 
according to the invention may have a relatively simple structure because only a simple 
insulation between the wires 1 and 2 is required. Nevertheless, it is suitable for data 
transmission as well as for energy transfer. 



